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ABSTRACT

 الأهداف:  التعرف على نسبة مرض حصى الصفراء عند مرضى داء 
السكري، بالإضافة إلى التعرف على تأثير مدة الإصابة بداء السكري 

ونسبة HbA1c على زيادة نسبة الإصابة بحصى الصفراء.

الطريقة:  أُجريت هذه الدراسة في قسم الطب، مستشفى اليرموك 
التعليمي، بغداد، العراق وذلك خلال الفترة من أبريل إلى ديسمبر 
السكري  بداء  مصاب  مريض   100 دراسة  البحث  يتناول  2008م. 
من النوع الثاني والذين تتراوح أعمارهم ما بين 30-90 عاماً. لقد تم 
فحص كل مريض بالأمواج فوق الصوتية لكيس الصفراء لبيان نسبة 
بالدم  السكر  نسبة  قياس  تم  وكذلك  عندهم  الصفراء  وجود حصى 
ونسبة HbA1c، وتم استجواب كل مريض حول وجود حصى المرارة 
في العائلة. وتمت مقارنة النتائج مع مجموعة ثانية تضم 100 شخص 
غير مصاب بداء السكري لهم نفس خصائص المجموعة الأولى من 
حيث الجنس والوزن والعمر، وأُجريت لهم نفس الفحوصات والنماذج 
المختبرية. لقد تم تقسيم المجموعة الأولى إلى قسمين وذلك حسب 
الأولى  المجموعة  تضم  الصوتية.  فوق  الموجات  فحوصات  نتائج 
المرضى الذين لديهم حصى الصفراء، وتضم المجموعة الثانية المرضى 
الذين لم تكشف الفحوصات عن إصابتهم بحصى الصفراء. وتمت 
السكري  بداء  الإصابة  مدة  تأثير  من حيث  المجموعتين  بين  المقارنة 

ونسبةHbA1c  على معدل إصابتهم بحصى الصفراء.

وُجد  الآتي:  إلى  الدراسة  التوصل من خلال هذه  لقد تم  النتائج:  
أن مرض حصى الصفراء أكثر نسبة في مرضى داء السكري بحوالي 
النصف )%33( بالمقارنة مع نسبة %17 فقط في الأشخاص الغير 
اختلاف في نسبة مرض حصى  ولم يوجد  السكري.  بداء  مصابين 
الصفراء في مرضى داء السكري والأشخاص الأصحاء مع زيادة عمر 
كانت  لقد  العائلة.  أفراد  أحد  في  الصفراء  أو وجود حصى  المريض 
المصابات  النساء  في  أكثر  الصفراء  بحصى  بالإصابة  الزيادة  نسبة 
منه  مرات  ثلاث  من  لأكثر  حملن  اللاتي  وخصوصا  السكري  بداء 
الحمل.  من  العدد  نفس  لهن  واللاتي  الصحيحات  النساء  باقي  في 
داء  مرضى  في  تزيد  الصفراء  بحصى  بالإصابة  الزيادة  نسبة  وكانت 
أكثر من  الجسم  مؤشر كتلة  يكون  أو عندما  الوزن  بزيادة  السكري 
الوزن.  قليلي  المرضى  كغم\متر2، ولكن لا يوجد اختلاف في   25
وهنالك زيادة ملحوظة في نسبة مرضى داء السكري المصابين بحصى 

الصفراء مع زيادة مدة الداء أو ارتفاع نسبة HbA1c في الدم. 

أمراض حصى  بأنه يُفضل الاستقصاء عن  الدراسة  خاتمة:  أظهرت 
يعانون  الذين  أولئك  خصوصاً  السكري  داء  مرضى  في  الصفراء 

عالية،  لديهم   HbA1c نتائج تحليل  والذين كانت  لفترة طويلة  منه 
بالإضافة إلى الإناث وخصوصا اللاتي حملن لأكثر من ثلاث مرات.

Objectives: To find the frequency of gallstones in diabetic 
patients, and to study the relationship between the 
frequency of gallstones and state of control, and duration 
of diabetes mellitus (DM).

Methods: This case control study was carried out 
in the Department of Medicine, Al-Yarmook 
Teaching Hospital, Baghdad, Iraq from April 2008 to 
December 2008. We enrolled 100 patients with type 
2 DM (60 females and 40 males) as a test group and 
100 subjects with no DM (61 females and 39 males) 
as a control group. Both groups were comparable for 
gender, age, and body mass index (BMI) and examined 
by ultrasound to find the gallstones. Blood samples 
were taken for fasting blood glucose and the BMI was 
measured. Both groups were asked regarding age, gender, 
family history of gallstones, and parity for females. The 
tested groups were further divided into 2 subgroups: 
with gallstone and without gallstone. The association 
between duration of DM and hemoglobin A1c level with 
gallstone were assessed. 

Results: Gallstones were found in 33% of diabetic and 
17% of non-diabetic patients. There was no significant 
difference in age and family history of gallstone between 
diabetic and non-diabetic groups. However, gallstones 
was higher in diabetic patients with BMI >25Kg/m2, 
with increased duration of DM, with increased HbA1C, 
and multiparous females.

Conclusion: The frequency of gallstones in type 2 DM 
increases in obese patients, females with increased parity, 
increased level of HbA1c, and is positively correlated 
with the duration of DM.
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Gallstones are collections of solid material that 
form inside the gallbladder, if there is a change or 

imbalance in the composition of bile, such as too much 
cholesterol, increased amounts of pigment material, 
and/or reduced levels of bile acids.1 Gallstones may also 
result from impaired gallbladder contraction, which 
would lead to incomplete emptying of the gallbladder 
in response to a fatty meal.2 There is a marked variation 
in overall gallstone prevalence between different ethnic 
populations.3 Generally, there appears to be higher 
rates of cholelithiasis in western Caucasian, Hispanic, 
and Native American populations and lower rates in 
eastern European, African American, and Japanese 
populations.4 The worldwide prevalence of diabetes 
mellitus has risen dramatically over the past 2 decades, 
from an estimated 30 million cases in 1985 to 177 
million in 2000.5 The prevalence of type 2 diabetes 
mellitus (T2DM) is rising more rapidly because of 
increasing obesity and reduced activity levels as countries 
became more industrialized.6 In many studies, it has 
been emphasized that the reduced motility of diabetic 
patient’s gallbladder may be an important factor causing 
the stones formation,7 particularly, it is explained that 
the reduced motility of gallbladder in diabetes can be 
caused by an abnormal autonomic nervous system and 
gastrointestinal hormone,8 and stasis per se may lower 
the cholesterol saturation index but its detrimental effect 
on gallbladder locally, and thus, accelerates cholesterol 
crystal formation.9 Type 2 diabetes is usually found in 
obese subjects, and it is a well-documented fact that 
obesity is a risk factor for gallstones particularly among 
women;10,11 therefore, the association of gallstones with 
altered carbohydrate metabolism may be hypothesized.12 
In addition, other risk factors such as aging are common 
to both diseases;13 therefore, we designed a case control 
study to determine the prevalence of gallstones in a 
group of patients with T2DM, and in control group 
without diabetes depending on ultrasonographic study 
of both groups. The present study was to determine the 
prevalence of gallstone in patients with T2DM, to study 
the relationship between the prevalence of gallstone and 
the state of glycemic control among diabetic patients, 
and the duration of their T2DM.

Methods. This study was carried out in the Medical 
Department, Al-Yarmook Teaching Hospital, Bagdad, 
Iraq from April 2008 to December 2008.

One hundred patients with T2DM were included 
in this study (after obtaining their consent) as a test 
group, 60 females and 40 males, and the average of ages 
were 57±20 years, and 100 non-diabetic patients as a 
control group consist of 61 females and 39 males with 
an average age of 52±32 years. 

Inclusion and exclusion criteria. All subjects in the 
test group was fulfilled the WHO criteria in diabetes 
mellitus.14 The subjects with diabetes onset prior to the 
age of 30 or treated initially by insulin or with history 
of diabetic ketoacidosis were considered as type 1 
diabetes mellitus and excluded from the study. Diabetic 
patients were asked about the date of their diagnosis 
and duration of disease. Blood samples were drained 
to determined the hemoglobin A1c (HbA1c) level 
and any patient with hemoglobinopathy by history or 
available blood picture were excluded from the study. 
The control group included individual who did not 
have history of diabetes mellitus and any symptom or 
sign of diabetes mellitus and blood samples were taken 
for measurement of fasting blood sugar and any persons 
with fasting plasma glucose >126 mg/dl was excluded 
from the study.

Individuals in both groups were asked about the 
family history of gallstone and the female were asked 
about the number of pregnancies. The body mass index 
(BMI) was calculated by dividing the weight in kilograms 
by height (m2). Blood samples were taken in the morning 
after a 12-hour fast. Gallbladder ultrasonography was 
performed by trained operator unaware of the subject 
history. Gallstone defined as mobile echoes in gallbladder 
lumen. The final gallbladder status was recorded 
as follows: normal at ultrasonography, presence of 
gallstones at ultrasonography, presence of biliary sludge 
at ultrasonography, and previous cholecystectomy.

This study was conducted in 2 phases. In the first 
phase, we compared case and control group to determine 
the prevalence of gallbladder disease in patients with 
T2DM (case) in comparison with individuals without 
diabetes (control), both groups were matched for age, 
gender, and BMI. The second phase was a comparison 
study within diabetic subjects to determine the effect of 
duration of diabetes, level of fasting blood glucose, and 
level of HbA1c on prevalence of gallstone.

Statistical analysis. The statistical significance of an 
association between 2 variables was assessed by Chi-
square (x2) test of independence. An estimated p value is 
considered statistically significant if it is <0.05.
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Results. Table 1 shows the prevalence of gallbladder 
disease in diabetic and non-diabetic subjects. We 
observed that it was more frequent in non-diabetic 
subjects (p<0.01). 

The prevalence of gallbladder disease was significantly 
associated with age and the prevalence increased as age 
increase both in diabetic and non-diabetic subjects. 
There were mild differences between the 2 groups, but 
no statistically significant difference (p>0.05) (Table 2).

The prevalence increased with increasing BMI both 
in diabetic and non-diabetic subjects (Table 2). There 
was no significant difference in prevalence of gallbladder 
between the 2 groups when BMI was <25 kg/m2 (13.3% 
versus 16.7%, p>0.1). But the prevalence increased in 
diabetic subjects when BMI was ≥25 kg/m2 compared 
with non-diabetic subjects (32.7% versus 14.9%, 
p<0.05). Frequency of gallbladder in both diabetic and 
non-diabetic. Subject with positive family history of 

gallbladder was higher compared with subjects without 
family history of gallbladder, but there was no statistical 
significant difference between diabetic and non-diabetic 
subjects (p>0.05) (Table 2).

Table 3 shows the prevalence of gallbladder in 
diabetic patients increased significantly in association 
with female gender (40% in diabetic versus 13.1% in 
non-diabetic subjects, p<0.01) in comparison to that 
of males (22.5% in diabetic versus 23.1% in non-
diabetic subjects, p>0.05). The prevalence increased 
with increasing number of pregnant women in both 
diabetic and non-diabetic subjects (36.8% and 12.5% 
in women with parity and ≤3 to 41.5% and 13.3% 
in women with parity >3). There is a mild difference 
between the 2 groups, but statistically significant, only 
when parity was >3 (p<0.05) (Table 3).

Table 4 shows the prevalence of gallstone according 
to the duration of diabetes (in years). The prevalence 
of gallbladder increased when the duration of diabetes 
increased from <5 years to 5-10 years and >10 years 
(p<0.05).

The prevalence of gallstone increased from 0% in 
diabetic patients with HbA1c level <6 to 12.5% at 
HbA1c level of 7-7.9. The HbA1c level is strongly 
associated with increased risk of gallbladder in diabetic 
subjects (p<0.03) (Table 5).

Table 2 - The relation between gallstone (GS) and age, body mass index, and family history in diabetic and non 
diabetic subjects.

Variables Diabetic Non-diabetic P-value
N Patients with GS

n (%)
N Subjects with GS

n (%)
Age groups (years) >0.05

30-39 11 1   (9.1) 21 1   (4.8)
40-49 13 3 (23.1) 20 4 (20.0)
50-59 27 7 (25.9) 25 3 (12.0)
60-69 28 10 (35.7) 11 3 (27.3)
70-79 15 8 (53.3) 17 3 (17.6)
80-89   6 4 (66.7)   6 3 (50.0)

Body mass index
<20   5   0 (0) 6 1 (16.7) >0.1*
20-24.9 15   2 (13.3) 18 3 (16.7) >0.1*
25-29.9 49 16 (32.7) 47 7 (14.9) <0.05*
≥30 31 15 (48.4) 29 6 (20.7) <0.03*

Family history
Positive 22 14 (63.9) 14   5 (35.7) >0.06†
Negative 78 19 (24.4) 86 12 (14.0) > 0.1†

*p<0.05, †p>0.05

Table 1 - The prevalence of gallstone in diabetic and non-diabetic  
subjects.

Group Subjects with 
gallstones

P-value

n (%)
Diabetic (n=100) 33 (33)

<0.01
Non-diabetic (n=100) 17 (17)
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Discussion. The frequency of gallstone in diabetic 
patients (33%) and control (17%) groups were in 
agreement with Hahm et al14 study. It showed that there 
was a higher prevalence of gallstone in diabetics (32.7%) 
compared to controls (20.8%).14

    The pathophysiological basis of increased prevalence 
of gallstone in diabetes mellitus is uncertain.15 Factors 
were suggested to be associated with increased gallstone 
prevalence in diabetic patients included supersaturation 

of bile,16 changes in the cholesterol nucleation,6 and 
decrease motility of gall bladder.17 One study suggested 
that diabetic subjects secrete more lithogenic bile than 
non-diabetic subjects.18 Another study documents that 
the gallbladder volume in diabetics was significantly 
higher compared with that of control; moreover, in the 
case diabetic with autonomic neuropathy, gallbladder 
motility was markedly reduced in comparison with 
diabetic without autonomic neuropathy. Impairment 
of gallbladder motility complicated with autonomic 
neuropathy causes stasis and result in cholesterol 
gallstone crystal formation and gallstones growth.19 

Our study shows that the age and family history 
continue to be the risk factors for gallstone17 even 
among diabetic patients with no significant differences 
between the 2 groups. This can be explained by 
increasing age causes increased biliary secretion of 
cholesterol, decreased size of bile acid pool, decreased 
secretion of bile salts.8 However, diabetic female and 
diabetic obese patients with more than 25 kg/m2 shows 
increased in frequency of gallstone in comparison 
with non-diabetic subjects. Obesity is associated with 
increased insulin resistance and hyperlipidemia, and 
positive association was reported between gallstone 
and high insulin level. Gallstone may be the result of 
higher insulin concentration observed in obese diabetic 
patients compared to that of non-diabetic obese subjects. 
Similar results had been reported in previous studies.20 

Our study was comparable with previous case control 
study of clinical gallbladder disease in T2DM patients.21 
Steven et al,19 found that the female gender increased 
the risk of gallstone more in diabetic patients than in 
non-diabetic subjects. This may be because estrogens 

Table 3 - The relation between gallstones and gender and parity in diabetic and non-diabetic 
subjects.

Variables Diabetic Non-diabetic P-value

N With gallstone
n (%)

N With gallstone
n (%)

Gender

Female 60 24 (40.0) 61 8 (13.1) <0.01*
Male 40   9 (22.5) 39 9 (23.1) >0.05*

Parity

≤3 19 7 (36.8) 16 2 (12.5) >0.05†
>3 41 17 (41.5) 45 6 (13.3) <0.05†

*p>0.05, †p>0.05

Table 4 - The relation between the duration of type 2 diabetes mellitus 
and gallstones (GS) in diabetic patients (N=100).

Duration of 
diabetes (years)

N Diabetic with GS
n (%)

P-value

<5 21   3 (14.3) <0.05
5-10 39 12 (30.8)
>10 40 18 (45.0)

Table 5 - The relation between hemoglobin A1c (HbA1c) and gallstone 
(GS) in diabetic patients (N=100).

Variables N Diabetic 
with GS

Diabetic 
without GS

P-value

n (%) n (%)

HbA1c <0.01
<6   9 0   (0.0) 9 (100)
6-6.9 19 7 (36.8) 12 (63.2)
7-7.9 16 2 (12.5) 14 (87.5)
8-8.9 25 9 (36.0) 16 (64.0)
9-9.9 16 5 (31.3) 11 (68.8)
>10 15 10 (66.7) 5 (33.3)

p<0.03
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stimulate hepatic lipoprotein receptors, increase uptake 
of dietary cholesterol, and increase biliary cholesterol 
secretion, also natural estrogens, other estrogens, and 
oral contraceptives lead to decreased bile salt secretion 
and decreased conversion of cholesterol to cholesteryl 
esters.8 

This study shows that the duration of diabetes was 
positively related to the prevalence of gallstone. The 
relationship between duration of diabetes and gallstone 
in the individuals with T2DM had been compared in 
2 previous studies,21,22 and no association found. This 
association could be the result of increased insulin 
resistance with longer duration of diabetes,20 or increased 
risk of autonomic neuropathy with longer duration of 
diabetes.21 Finally, there is a positive relation between 
gallstone and increase HbA1c level which indicate a 
poor glycemic control.8 This result were in agreement 
with a previously published study,22 which showed that 
gallstone formation was significantly greater in diabetic 
with high HbA1c level in comparison with control. 
Blood glucose concentration affect gallbladder motility, 
that an acute hyperglycemia reduce the gallbladder 
responsiveness to CCK-33 in a dose dependant manner 
and that hyperglycemia reduce basal and CCK-33 
stimulated plasma PP concentrations, suggesting 
impaired cholinergic activity during hyperglycemia.22

The limitation of the study is that the studied group 
was small in number. Future studies may be needed 
for correlating gallbladder function in diabetic patients 
and relation of gallbladder diseases, and other diabetic 
complications.

In conclusions, the frequency of gallstone increases 
with T2DM with increased duration of diabetes mellitus 
and high HbA1c level. There were no significant 
differences in age and family history. There is an increase 
in frequency of gallstone in diabetic obese patients and 
diabetic multiparuos female.
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